Introduction
Kathmandu valley is the capital of Nepal. Over 1.5 million people inhabit the valley. The valley is facing acute shortage of drinking water supply. At present 140 million Liters per day (MLD) of water is being supplied in the rainy season and 90 MLD during the dry season. The average demand of drinking water is 180 MLD. The Population of the valley is increasing at the rate of 3.3%. The demand for water supply is escalating. The Water Supply Corporation of Nepal has tapped all possible sources of water for Kathmandu (Melamchi Water Supply Project 2003) .
The need for an additional source of water from outside the valley has been realized since 1970 (Bennie and Partners 1988) . Of the several options investigated, a snow-fed, perennial Melamchi River was deemed to be the most viable source (Stanley and Associates 1990).The Government of Nepal completed its engineering design in 2000. The project consisted of five major components: access roads, water conveyance tunnel, water treatment plant, distribution system and waste water treatment plant. The fund required for implementation of the project was made available by different sources: Asian Development Bank (ADB) is the major contributor for the implementation of the project.
An environmental study was carried out, which conducted comparative analysis among potential sites of the out side sources. Melamchi Water Supply Project (MWSP) was found environmentally suitable (Stanley and Associate 1990 ). An EIA report prepared in 1999 included comprehensive baseline information (IUCN 1999) . A similar EIA report prepared in 2000 and has fulfilled the requirements of Environmental Protection Regulation of Nepal (1997) The MWSP covers a part of Indrawati and Bagmati watershed and includes areas of five districts. The key water diversion facilities are located within Sindhupalchowk and Kavrepalanchowk districts, whereas, water treatment plant, water distribution and the ancillary structures, will be located within Kathmandu valley (BPC, Hydro consult, et.al 1996) . Four objectives were identified for this project: (1) provide safe and clean drinking water to the people of the Kathmandu valley; (2) reduce pollution load of the rivers through waste water treatment; (3) improve River Ecology and Religious site, and (4) improve recharging of the ground water.
The MWS project Figure 1 shows the location of MWSP and the potential area to be impacted by the project. The MWSP is located within the middle and high mountains in the Melamchi and Kathmandu valley of Nepal. MWSP is an inter-basin water diversion project and involves two watersheds: Indrawati and Bagmati. The project will divert 170 MLD of water from Melamchi River through 26.5-km tunnel. Basically, the Project consists of: Melamchi Diversion Scheme (MDS), Water Treatment Plant (WTP), Bulk Distribution System (BDS), Rehabilitation of Water Supply and Distribution (RWSD) and Restoration of Sewerage System (RSS). A 22-km-long narrow muddy road to Melamchi Pool Bazaar will require expansion and upgrading. An 18-km long road is being constructed to the intake site. The existing road to Water Treatment Plant at Sundarijal also needs an extension and upgrading. Adit Access Roads (AARs) constitute Ambathan Adit (2 km) Gyalthum Adit (5 km) and Sindhu Adit (15.2 km) roads. Approximately 57,000 m 3 of aggregates is estimated to be extracted. A total of 46,000 m 3 of tunnel muck will be generated. Disposal sites for muck will be identified and will be located at each Adit point (NORPLAN AS 1999).
About 900-2,500 individuals will be employed during the construction at MDS. A total of 194.73 ha of land have been estimated to be acquired at the Melamchi valley, whereas a total of 115 ha of land are estimated to be required at the Kathmandu valley. A 40.5-km-long electricity transmission line will be extended to the headwork and Adit points. The estimated budget for the project is US$ 464 million (Nippon Koei and Associates 2000a, b).
The Melamchi valley
The upper and middle parts of Melamchi valley have temperate and sub-tropical climates, while the lower part is tropical. Heavy rainfall occurs during June, July and August. Agriculture, grazing and deforestation have accelerated erosion in the valley. Melamchi River originates at Jugal Himal at an elevation of 5,875 m. The length of River is 41 km and the catchments area at the intake is 155 km 2 . The river flows southwards and widens towards the downstream. The mean annual flow is 9.7 m 3 /s. The maximum flow is 289 m 3 /s in August. The tributaries contribute a flow of 1.01 m 3 /s during the dry period. Air quality is reasonably good, and the sound level generated by the flow of the river ranges from 40 to 60 dB (IUCN 1999) .
Part of the project falls within tropical zone (below 1,000 m), and is dominated by Shorea robusta forest. The sub-tropical zone (1,000-2,000 m) is dominated by Schima-Castanopsis. Rhododendron and Pinus wallichiana are available above 2,000 m. Langtang National Park (LNP) contains alpine flora and fauna. The intake site falls within the buffer zone. The LNP is a common habitat for 236 species of birds and 25 species of mammals. There are 45 species of fish in
